Abstract. Good parent and differential allocation models predict relationships between degree of sexual ornamentation and parental care, but relatively few studies have tested these models. The northern cardinal, Cardinalis cardinalis, is a sexually dichromatic species in which both sexes are ornamented. Males have red plumage, and females have tan plumage with limited areas of red feathering. Cardinals were used to address the two models and determine whether plumage brightness signals level of parental care by both sexes. Absolute effort in feeding nestlings by males was not correlated with male breast plumage colour, but effort by females was positively correlated with female underwing plumage colour. Absolute feeding effort by females was also inversely related to brightness of the mate's breast colour. As a consequence, the proportion of a pair's total feedings provided by the male was positively correlated with male breast colour. Proportion of total feedings provided by the female was positively correlated with female wing colour. Feeding efforts (both per nest and per nestling) were correlated between mates, but birds did not mate assortatively in relation to colour. These results support the good parent hypothesis, suggesting colour brightness is a signal of parental care. The results also indicate that ornamentation of both members of the pair may be important determinants of relative efforts in provisioning nestlings by parent birds. 1998 The Association for the Study of Animal Behaviour
Sexual selection theory is evoked to explain the often conspicuous secondary sex traits of male animals, but selective mechanisms behind conspicuous ornaments are still debated. Selection models predict that females prefer mates with relatively exaggerated secondary sexual characteristics (Darwin 1871; Fisher 1930; Hamilton & Zuk 1982; Kodric-Brown & Brown 1984; Andersson 1986) , and females in at least several avian species choose mates on the basis of plumage colour (Johnson 1988; Hill 1990; Sundberg & Larsson 1994) , tail length (Andersson 1982; Møller 1988) , comb and eye colour (Zuk et al. 1990 ) and leg band colour (Burley 1981) . If females select mates for exaggerated characteristics, it is important to determine the fitness accrued by such choices. Females may obtain indirect benefits for their offspring, including 'good' genes that result in healthier or more attractive offspring. Direct benefits for females include receiving food from the mate, obtaining a good territory or obtaining a mate that is a good parent.
Two models address the relationship between degree of sexual ornamentation and parental care. The good parent model assumes that expression of the trait positively reflects parenting ability (Kirkpatrick 1985; Heywood 1989; Hoelzer 1989 ). Hence, females should benefit directly through their choice of highly ornamented mates by obtaining those that invest more in parental care than would other potential mates. The differential allocation model (Burley 1986) assumes that females choose mates for indirect benefits (good genes for the offspring), and predicts a negative relationship between parental care and ornamentation. As a consequence, females mated to highly ornamented males should invest more in parental care than females mated to less ornamented males.
Carotenoid-based plumage colour is a secondary sexual characteristic commonly expressed in avian species. The expression of this trait results from numerous physiological and behavioural processes that determine carotenoid intake, absorption, transport and deposition in feathers, bills or exposed fleshy structures (Brush 1990) . As such, carotenoid-based colour may function as an indicator of genetic quality (Hamilton & Zuk
